
An example of food, feed, 
energy and C removal in 
degraded land: 
how the energy sector 
can support the 
transition, enabling more 
sustainable agriculture.
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Call: LCE-20-2016-2017 Topic: Aviation Biofuels
Project title: Advanced sustainable BIOfuels for Aviation BIO4A

PROJECT CONCEPT

Accelerate SAF deployment, enabling commercial production. 
Supporting the accomplishment of pre-commercial plant(s) for advanced 
biofuels for aviation based on sustainable biomass feedstock.

PROJECT OBJECTIVES

1) To bring HEFA to full commercial scale in new plant using residual lipids (Used Cooking Oil – UCO) →
1000 t SAF; 
2) To investigate alternative supply of sustainable feedstocks recovering EU MED marginal land for 
drought resistant crop production; 
3) To test the entire chain and logistic at industrial scale, and assess environmental performances;
4) Positive GHG and energy balance expected → Cneg SAF demonstrated
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LTAG Scenarios (ICAO, March 2022)

Key messages from ICAO:

1. None of the scenarios reach zero CO2 emissions 
2. using in-sector measures

• Aircraft Techn: Advanced tube and wing, unconventional airframe/propulsion concept aircraft, non-drop-in fuels such as battery electric etc
• Operations: improvements in the performance of flights across all phases

Operations
Biomass SAF
Gaseous Waste SAF

Atmospheric CO2 SAF

Hydrogen

Aircraft Technology

• ICAO, 2017 → 142 Mt CAF at 2010 → 570-860 Mt at 2050 (Intern. Aviation) + 400-600 % !!
• 100% CAF substitution (MAX scenario) – 170 new biorefineries each year from 2020 to 2050 (15-60 $B/y) 
• MAX would reduce CO2 emission by 63%
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No fertilization
Mineral
fertilization

Co-composted
Biochar+
Compost 10%

100% 
Biochar

100% 
Compost

Reverse ILUC approach:
Barley & Camelina in 
recovered soil in Spain. 

Food/feed otherwise
not produced.

FOOD, FEED AND ENERGY (FUELS)

Finca La Canaleja (Madrid) – L1

Finca Entresierras (Ciudad real) – L2

MONTEPALDI

TERONTOLA
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“Biofuels Done Right” can be Carbon Negative and 
support farming in EU

• Carbon NEUTRAL vs Carbon NEGATIVE:  renewable BIOfuels can be C-Negative
• Biogas Done Right and Digestate, and/or Pyrolysis to Biochar are some examples
• Fully deploying REDII-IR (Esca factor →C in soil in GHG assessment)

Crop on
(marginal/low ILUC )

soil

Veg.Oil

Crop residues 
and press cake

Biochar

HVO/HEFAPress 
mill

Crop on
(marginal/low ILUC )
soil &/or cover crops

Biogas

Digestate

Biochar
(+ fertilizers)

BiomethaneAnaerobic
Digestion

Nutrients
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EU actions on Carbon Removal and Sust.Fuels + Expert 
Group on Carbon Removal Certification (DG Clima)

COMMUNICATION FROM 
THE COMMISSION TO THE 
EUROPEAN PARLIAMENT 

AND THE COUNCIL 
Sustainable Carbon 

Cycles. 
EC 15.12.2021, COM(2021) 800 final

Proposal for a REGULATION 
OF THE EUROPEAN 

PARLIAMENT AND OF THE 
COUNCIL establishing a 

Union certification 
framework for carbon 

removals. 
EC 30.11.2022, COM(2022) 672 final

COMMISSION IMPLEMENTING 
REGULATION (EU) 2022/996 of 14 June 

2022 
on rules to verify sustainability and 

greenhouse gas emissions saving criteria
and low indirect land- use change-risk 

criteria
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EU on Carbon and Sust.Fuels: REDII - IA

COMMISSION IMPLEMENTING 
REGULATION (EU) 2022/996 of 14 June 

2022 
on rules to verify sustainability and 

greenhouse gas emissions saving criteria
and low indirect land- use change-risk 

criteria
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Enabling more sustainable agriculture & Negative Carbon
through Sustainable Biofuel chains

How to make this linear 
biofuel thinking sustainable 
(GHG) enough?

Which opportunities Bioenergy 
& Bioeconomy offer to 
sequester Carbon and make 
agriculture more sustainable 
(beyond GHGs, towards SDGs)? 

From linear to circular, from energy-
driven to C-negative sustainable 

agricultural models

Feedstock
Production

Feedstock
Conversion

Fuel 
Delivery

Fuel 
Use

GHG Chain
Assessment

Multi-Feedstock
Multi-Annual
Production Design

Multiple
Products

Multiple 
Markets

Product 
Use

Products for Sust.Agriculture
Model and Soil Recovery & Improvement

• Food
• Feed
• Energy
• Fuels
• Materials

Bioenergy / Bioeconomy enabling 
more Sustainable Agriculture AND 

Carbon removal

TtW

WtW
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Politecnico di Torino
david.chiaramonti@polito.it

David Chiaramonti
Thanks for your attention
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